Background: Interactive video games are a popular alternative to physical activity in youth. One advancement in computer games are interactive games that use physical activity as a game playing controller, combining exercise and entertainment, or exertainment. Purpose: This study tested the reinforcing value and activity levels of interactive dance and bicycle race games in 18 overweight and 17 nonoverweight 8-to 12-year-old youth. Methods: Reinforcing value was studied using a behavioral choice paradigm that provided children the opportunity to respond on progressive ratio schedules of reinforcement for a choice of either playing the video dance or bicycle game using a handheld video game controller or one of three options: dancing or bicycling alone, dancing or bicycling while watching a video, or playing the interactive dance or bicycle game. Reinforcing value was defined in relationship to the amount of responding children engaged in for either choice. Results: Results showed the interactive dance game was more reinforcing than dancing alone or dancing while watching the video (p ¼ .003), but there was no difference across bicycling conditions. Nonoverweight youth were more active when given the opportunity to play the interactive dance game than overweight children (p ¼ .05). Conclusions: These results suggest that children may be motivated to be active when given the opportunity to play an interactive dance game.
INTRODUCTION
One of the major factors that influence the choice of how children allocate time among physically active or sedentary leisure time activities is their level of enjoyment derived from the activity (1,2). Many children have a wide variety of options among their leisure time activities, which range from a variety of physically active and sedentary alternatives. When given equal access to enjoyable sedentary and physically active alternatives, many youth choose to be sedentary (3, 4) , although the choice can be influenced by reducing access to sedentary behaviors (3,4) or by using sedentary behaviors to reinforce youth for being more physically active (5,6). Popular sedentary activities among children are interactive computer games, many of which adapt the level of play based on the improving skills of the child (7, 8) . The interactive nature of the games provides a continual challenge to the youth, which is individualized based on the skill level of the child.
One advancement in computer games are interactive games that use physical activity as the game playing controller, combining exercise and video game entertainment, or exertainment. These games begin at an easy level, provide feedback on performance and increase the level of difficulty based on child progress. These games may have a place in intervention programs designed to increase youth physical activity if children choose to allocate time they would have been sedentary to playing these exertainment computer games.
The primary goal of this study is to compare child choice of two different exertainment interactive physical activity games, an interactive dance video game and an interactive bicycle video game in boys and girls, and for overweight and nonoverweight youth. A consistent body of research has shown that girls are less active than boys (9,10), and overweight youth are more sedentary than thinner peers (11, 12) , and it is critical to evaluate whether exertainment works equally well for both genders and youth at varying degrees of overweight. To evaluate the reinforcing value of exertainment, children were given a choice of playing the interactive game using a handheld video game controller, or one of three different activity experiences, doing the activity alone, doing the activity while watching a video, and playing the interactive game. The condition in which participants played either the dance or bicycle video games using the handheld game controller are sedentary activities, providing comparisons of choice of active versus sedentary alternatives. The experimental conditions provide assessment of the influence of controls for having a sedentary alternative to the exercise experience, and for having a multimedia experience that is not interactive. Research has shown that attending to alternative stimuli while engaged in exercise increases the amount of exercise in obese youth (13), and it may be that the multimedia experience is more critical than the interactive nature of the dance and bicycle games.
The behavioral choice task varied the behavioral cost of playing the interactive video games or the alternatives, which provides the opportunity to measure the relative reinforcing value of the choices. Relative reinforcing value refers to how much responding the youth engages in to gain access to either of the alternatives.
METHODS Participants
Participants for this study included 17 nonoverweight (at or below the 85th body mass index [BMI ¼ kg=m 2 ] percentile) and 18 overweight children ( > 95th BMI percentile) between 8 and 12 years of age. Youth who were at risk for overweight, between the 85th and 95th BMI percentile were not included to provide separation between the overweight and nonoverweight groups. Participant characteristics, grouped by gender and BMI, are presented in Table 1 . Participants were recruited from a newspaper advertisement, a direct mailing, and from our child database of families who have volunteered for previous laboratory studies. Inclusion criteria included at least a moderate liking (4 on a 7-point Likert-type scale) of all of the activities, no activity restrictions, including asthma, upper respiratory diseases=illnesses, or any physical limitations that can affect participation, did not own either the interactive dance game or the bicycle race game and a height requirement of 55 in. or greater, which was needed to ensure the child could pedal the cycle ergometer easily. Fifty-six children were screened for participation. Nine children were excluded because they were too short to pedal the cycle ergometer. Forty-four children met all criteria, and 9 children chose not to participate. Thirty-five families participated in the full study. The 9 children who chose not to participate averaged 10.6 AE 1.3 years of age, with 55% (5=9) male, all were non-Hispanic Whites, and they had z-BMI values of 23.3 AE 6.1 and z-BMI values of 1.1 AE 2.0. There were no significant differences between any of these characteristics in the children who chose to be in the study versus the children who met criteria but did not choose to be in the study.
Procedures
Parents were screened by phone for their child's height, weight, activity restrictions, a brief medical history, ethnic background and whether their child owned either the interactive dance or bike game. If eligible, the child was scheduled for two 60-min visits to the Behavioral Medicine Laboratory at the University at Buffalo. Parents were informed that their child should not eat within 2 hr and not exercise the day of their scheduled session (other than the child's scheduled physical education class). On arrival to the laboratory, written informed consent was obtained from the parents and assent from the child. The children completed a same day recall for food and activity to make sure they followed the food and activity recommendations. The experimenter then measured their height and weight. Next, the children sampled each activity for approximately 2 min, according to what condition they were assigned to
